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Executive Summary

A cold room and a cold chamber are essentially the same thing: a controlled environment designed
to store items at a specific temperature and humidity. They are used to preserve temperature-
sensitive materials like agricultural commodities, pharmaceuticals, biological samples, and more.
The principle of a cold chamber revolves around thermodynamics, the science of heat transfer,
and energy conversion. Cold chambers are designed to remove heat from an enclosed space and
maintain a lower temperature than the surrounding environment. Cold chambers are essential
for the agricultural and food industry, allowing the safe storage and transportation of perishable
goods like meat, dairy products, fruits, and vegetables. By slowing down microbial growth and
enzymatic activity, cold storage significantly extends the shelf life of these products, reducing
food waste and ensuring consumer safety. The major components of cold room/ cold chamber
include: Refrigeration System, insulation, air circulation system, temperature/ humidity control
and monitoring system. In essence, a cold chamber functions as a self-contained ecosystem,
where these key components work in harmony to remove heat, maintain a stable low-temperature
environment, and ensure the preservation of stored products or the success of scientific experiments.
Cold chambers are also used for chilling and freezing food products to specific temperatures,
which is crucial for ensuring food safety and preventing the growth of harmful bacteria. They also
play a role in quality control, ensuring that food products maintain their desired texture, flavour,
and nutritional value.

According to reports issued by UN-FAO, about one-third of the world's food is lost each year,
worth US$ 8.3 billion. Fruits and vegetables account for 40% to 50% of food losses globally.
With increasing emphasis on the food cold chain, fruits and vegetables have become the main
research objects. Fruit and vegetable cold chain logistics refers to a supply chain system that
keeps products under suitable temperature conditions from the beginning of picking, processing,
storage, transportation, and sales to consumers, to ensure product quality and safety and reduce
losses. Fruits and vegetables have the characteristics of perishability, temperature sensitivity,
and cross-regional transportation, which makes their transportation and distribution technical
requirements higher. Traditional mechanical refrigeration is prone to temperature fluctuation and
high carbon emission during transportation. With the country's emphasis on energy conservation
and the development of cold chain logistics, cold storage technology has attracted widespread
attention. The maximum amount of food losses in the fruits and vegetable supply chain due to
quality and mismatch between supply and demand. Fruits and vegetables food losses due to
improper handling and lack of proper cold transportation such as cold-logistics facilities/providers
or inadequate infrastructure.

Agriculture plays a vital role in the economy of Nepal, contributing significantly to employment
and livelihoods. Despite the progress in crop production and productivity, post-harvest losses



remain a major bottleneck in ensuring food security, increasing farmer income, and promoting
agricultural commercialization. One of the major reasons for these losses is the lack of proper
storage and preservation infrastructure, especially for perishable commodities like fruits,
vegetables, dairy products, and seeds. To address this critical gap in the agricultural value
chain, the Government of Nepal, under the Prime Minister Agriculture Modernization Project
(PMAMP), initiated the construction of cold rooms and cold chambers across various regions of
the country. These facilities aim to reduce post-harvest losses, improve market timing and prices
for producers, and contribute to the overall resilience and modernization of Nepal's agriculture
sector.

A total of 87 cold rooms have been constructed under PMAMP from Fiscal Year 2072/73 to FY
2080/81, spanning all seven provinces. While these investments have been significant, there is a
need to systematically assess:

e Their current operational status and geographical distribution,

e Effectiveness in terms of commodity storage and reduction of losses,

e Their contribution to farmer welfare, market access, and sustainability.

e Measure their economic, social, and environmental impacts,

o Identify gaps and challenges in their usage and sustainability, and

e Recommend policy and operational improvements for future interventions.

This study is designed to evaluate these aspects and guide future cold chain interventions
under PMAMP and similar projects. The main objective of this study is to assess the status

and effectiveness of cold rooms and cold chambers constructed under PMAMP. Specific
objectives include:

e To map and verify the cold rooms installed across provinces and agro-ecological zones
(mountain, hill, terai).

e To assess their operational status and utilization by farmers and cooperatives.

e To analyze their impact on crop preservation, value chain enhancement, and market
access.

e To identify technical, managerial, and financial challenges.

e To provide recommendations for improving future cold storage projects and ensuring
sustainability.
The study covered 25 cold rooms selected from a total of 87 installed units across diverse
geographical and ecological zones, with data collected through field engineer visits and
Focus Group Discussions (FGDs) conducted by the PMU team in five districts. The as-
sessment combined: Direct field visits and FGDs (Focus Group Discussions) conducted
by the PMU Engineering Team; and Structured questionnaire-based surveys carried out
by implementation unit engineers. The findings are presented in both geographical (prov-
ince and topography) and commodity-wise formats to better reflect the practical impacts
of the cold room projects. The sampling considered geographical diversity, covering dif-
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ferent provinces and ecological zones including the Mountain, Hill, and Terai regions.
Additionally, the selection reflected the range of commodities stored in the cold rooms;
such as vegetables, fruits, dairy products, and seeds, ensuring commodity-wise inclusive-
ness. The study also accounted for variations in operational models, incorporating cold
rooms managed by community groups, cooperatives, and private entities to provide a
comprehensive understanding of their status and effectiveness.
Quantitative data collected from structured questionnaires were compiled and analyzed using
Microsoft Excel and basic statistical tools to assess the utilization rates, operational status, and
regional variations among the surveyed cold rooms/ cold chambers. Metrics such as storage
occupancy, frequency of use, seasonal trends, and commodity types were compared across
ecological zones (Mountain, Hill, Terai) and provinces. The analysis also included evaluation
of the cold rooms’ physical condition, availability of backup power systems, and maintenance
practices. These insights were used to measure the effectiveness of cold rooms in preserving
perishable agricultural products and supporting post-harvest management. Furthermore, the
findings contributed to evaluating the cold rooms' alignment with PMAMP's goal of enhancing
agricultural productivity through improved storage infrastructure, particularly in relation to
reducing post-harvest losses and maintaining commodity quality.

Qualitative data obtained from Focus Group Discussions (FGDs) and Key Informant Interviews
(KIIs) were analyzed thematically to capture user perspectives, local knowledge, and social
dynamics related to cold room use. This analysis focused on identifying success stories, key
challenges in management and access, the extent of community participation, gender roles in
operation and decision-making, and perceived economic benefits. These narratives offered a
deeper understanding of the social dimensions of cold room effectiveness, including inclusivity,
affordability, and sustainability of the interventions. Additionally, GIS analysis was used to assess
spatial patterns and coverage gaps, helping visualize the accessibility of cold storage infrastructure
in relation to major production belts and underserved regions. The integration of qualitative,
quantitative, and spatial data enabled triangulation of findings and ensured a comprehensive
analysis aligned with the study’s objectives.

The cost analysis of cold storage facilities shows a wide range of initial setup expenses, with cold
room costs generally constituting the largest portion. Initial setup costs vary from approximately
NPR. 5 lakhs to over 30 lakhs, reflecting differences in facility size, technology, and location.
Cold room construction costs closely align with initial setup expenses, typically ranging between
5 lakhs and 18 lakhs. Shed costs, when applicable, are significantly lower, mostly between 10,000
and 4.5 lakhs, with some facilities reporting no shed costs at all. The variability in shed costs
depends on materials used, such as CGI sheets, and the scale of the structure. Overall, the data
highlights that cold room investment is the major financial component, while shed costs are
relatively minor but necessary for protection and operational efficiency. This cost breakdown aids
stakeholders in budgeting and planning cold storage infrastructure development.

The data on cold storage operations reveals diverse operating months, cost structures, and
profitability across facilities. Operating periods range from 2 months to year-round, often aligned
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with seasonal crop cycles. Average monthly operating costs vary widely, from as low as NPR
1,000 to over NPR 20,000, with maintenance costs frequently unreported or inconsistent. Energy
costs typically range between NPR 1,600 and NPR 7,500 monthly. Monthly revenue generation
fluctuates significantly, from negligible amounts to over Rs 2 lakh, with profit margins reported
between 0% and 60%, depending on operational efficiency and scale. Some facilities operate
primarily for own use with no profit, while others show healthy margins around 30-50%. Several
units have yet to estimate profit margins or document costs fully. Overall, the data highlights the
variability in cold storage economics, influenced by seasonality, scale, and management practices,
underscoring the need for better cost tracking and financial planning.

The evaluation of product quality before and after cold storage reveals several recurring issues
such as weight loss, early ripening, spoilage, and softening of fruits like kiwi, orange, and
apple. Common problems include temperature fluctuations, electricity load shedding, irregular
maintenance, and equipment malfunctions, particularly with humidifiers and air conditioning
systems. Solutions suggested range from improved post-harvest handling, consistent temperature
and humidity control, backup generators, to technical training and better maintenance practices.
Manufacturer responses vary widely from good and timely support to poor or no response, with
some manufacturers not responding to calls or providing delayed services. Facilities with proper
maintenance and technical knowledge report better quality retention.

Users emphasize the urgent need for larger cold chambers instead of small cool booths to
accommodate higher production volumes. Adequate and continuous training on cold room
operation, maintenance, and product handling is critical to improve efficiency and reduce technical
issues. Many suggest better guidance from manufacturers and local authorities, along with regular
monitoring by technicians. Reliable electricity supply and backup generators are essential to ensure
uninterrupted operation. Improving infrastructure through budget allocation for high-capacity
storage, quality assurance by responsible companies, and availability of local repair dealers is
also recommended. Users call for enhanced transportation facilities to reduce post-harvest losses
and better crate or rack systems for handling. Additionally, research on crop-specific storage,
subsidized energy costs, and shifting towards mechanized processing are suggested to boost cold
storage effectiveness and reduce product wastage. Overall, training, infrastructure, and technical
support from the cornerstone for improving cold storage operations.

The construction of cold rooms under the Prime Minister Agriculture Modernization Project
(PMAMP) has played a significant role in reducing post-harvest losses and improving the
preservation and marketability of perishable agricultural products across diverse agro-ecological
zones in Nepal. The study reveals that cold rooms have contributed to better price realization for
farmers, improved storage duration, and enhanced resilience of local agricultural value chains.
However, several challenges persist, including underutilization in some areas, technical and
operational issues, inadequate staff training, limited waste management practices, and inconsistent
maintenance. The lack of reliable electricity supply, insufficient pre-cooling infrastructure, and
gaps in coordination between operators and technical staff further hinder optimal performance.
Despite these challenges, user feedback is generally positive, and the demand for cold storage
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facilities remains high, underscoring their importance for Nepal’s agricultural modernization and
food security.

A major limitation of cold rooms and chambers found in the study is the potential for oxygen
depletion and asphyxiation due to low air exchange rates, especially when storing dry ice or
other materials that can displace oxygen. Another limitation was the risk of mold growth if
proper ventilation and hygiene are not maintained, which can lead to contamination of stored
items and health problems. The low temperatures and moisture in cold rooms can create an ideal
environment for mold growth. Improper storage practices, such as storing items directly on the
floor or using cardboard, can contribute to mold contamination. In addition, cold rooms are often
sealed, and the slow circulation of air can lead to a buildup of carbon dioxide and a decrease in
oxygen levels, and can be particularly dangerous if dry ice is stored.

Cold rooms (also known as cold chambers or cold storage) are crucial for preserving perishable
goods and maintaining the integrity of temperature-sensitive materials. They provide a controlled
environment, preventing spoilage, extending shelf life, and ensuring the safety and efficacy
of stored products. This study recommends: a) Provide regular training and capacity-building
programs for cold room operators and technical staff, b) Invest in essential infrastructure,
including pre-cooling chambers, reliable electricity (with backup options), and modern harvesting
tools; ¢) Promote digital monitoring systems for real-time control of temperature and humidity, d)
Strengthen coordination between cold room operators, local governments, and technical experts
for better maintenance and troubleshooting; ¢) Encourage community or cooperative management
models for sustainable and equitable facility use, f) Review and streamline subsidy and policy
mechanisms to prevent duplication and ensure fair access, and g) Conduct feasibility studies
before establishing new cold storage facilities and prioritize expansion in underserved regions.
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Introduction

1.1 Background

With the country's emphasis on energy conservation and the development of cold chain logistics,
cold storage technology has attracted widespread attention (Qi et al. 2022). The maximum amount
of food losses in the fruits and vegetable supply chain due to quality and mismatch between supply
and demand (Raut et al. 2019). Fruits and vegetables food losses due to improper handling and
lack of proper cold transportation such as cold-logistics facilities/providers or inadequate
infrastructure. As per the Global Agenda Council on Logistics and Supply Chains indicated that
fruits and vegetables food losses due to improper handling and lack of proper cold transportation
such as cold-logistics facilities or inadequate infrastructure (www.weforum.org). Singh et al.
(2017) presented that in the Asian developing nations such as India, an estimated 20-30 percent
fruits and vegetable food losses due to lack of cold logistics infrastructure available. The fruits and
vegetable food losses reduction is possible by improving the efficiency of cold supply chain
management (CSCM) that are correctly used to maintain perishable/ fruits and vegetable food in
the controlled temperature range is monitored to as the cold-logistics.

According to Qi et al. (2022), “Fruits and vegetables have the characteristics of perishability,
temperature sensitivity, and cross-regional transportation, which makes their transportation and
distribution technical requirements higher. Traditional mechanical refrigeration is prone to
temperature fluctuation and high carbon emission during transportation. Therefore, PCMs has
great application potential in the cold chain transportation of fruits and vegetables, and its
application will help improve food safety and save energy. This paper analyzes the characteristics
of fruit and vegetable cold chain logistics, and introduces the composition of the cold storage box,
summarizes the application and research of phase change cold storage technology in cold chain
transportation. A summary analysis including the refrigeration, temperature control, heat
insulation, and energy-saving effects of PCMs, points out the research prospects of transportation
equipment and problems that need to be solved, and provides a reference for building a more
complete and efficient cold chain transportation system for fruits and vegetables in the future.
According to a survey in 2018, the global cold chain logistics market has reached 160 billion U.S.
dollars and is expected to increase to 585 billion U.S. dollars by 2026. According to reports issued
by Food and Agriculture Organization of the United Nations and National Development Council,
about one-third of the world's food is lost each year, worth US$8.3 billion. Fruits and vegetables
account for 40 % to 50 % of food losses globally. With increasing emphasis on the food cold chain,
fruits and vegetables have become the main research objects. Fruit and vegetable cold chain
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logistics refers to a supply chain system that keeps products under suitable temperature conditions
from the beginning of picking, processing, storage, transportation, and sales to consumers, to
ensure product quality and safety and reduce losses. ”

Cold chain management is the process of storing and transporting temperature-sensitive products,
like pharmaceuticals and food, while maintaining their quality and safety by controlling
temperature throughout the supply chain. The cold chain is a critical subset of the supply
chain focusing on transporting and storing perishable products like frozen food or
vaccines at their optimal temperatures. Cold chain management refers to the systematic
oversight of these temperature-sensitive goods to maintain their quality and integrity.
Cold chain management focuses on the entire process, from production to the end consumer,
ensuring that temperature-sensitive goods remain within their required temperature range. Cold
Chain Management (CCM) is an integrated service offering both the physical aspects, such as
transportation or storage, and digital capabilities that enable true end-to-end supply chain
management.

Cold chain management is important to maintaining the correct temperature is crucial for
preserving the quality, safety, and efficacy of products like vaccines, medications, and perishable
foods.

What it involves:

a. Storage: Using refrigerated facilities and equipment to maintain the required
temperature.

b. Packaging: Employing appropriate packaging to protect products during transport
and storage.

c. Transportation: Using refrigerated vehicles and equipment to transport products
safely.

d. Monitoring: Tracking temperature throughout the supply chain using temperature
monitoring devices.

e. Training: Ensuring that all personnel involved in the cold chain are properly
trained in handling and maintaining temperature-sensitive products.

Benefits of effective cold chain management:
a. Improved product quality and safety: Maintaining the required temperature
ensures that products remain safe and effective.
b. Reduced waste and spoilage: Proper temperature control minimizes the risk of
spoilage and waste.
c. Increased efficiency and cost savings: By reducing waste and improving logistics,
cold chain management can lead to cost savings.
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d. Enhanced customer satisfaction: Ensuring that products are delivered in good
condition can lead to increased customer satisfaction and loyalty.

e. Compliance with regulations: In industries like pharmaceuticals, cold chain
management is a regulatory requirement.

1.2 PMAMP and cold chain initiatives

Agriculture plays a vital role in the economy of Nepal, contributing significantly to employment
and livelihoods. Despite the progress in crop production and productivity, post-harvest losses
remain a major bottleneck in ensuring food security, increasing farmer income, and promoting
agricultural commercialization. One of the major reasons for these losses is the lack of proper
storage and preservation infrastructure, especially for perishable commodities like fruits,
vegetables, dairy products, and seeds.

To address this critical gap in the agricultural value chain, the Government of Nepal, under the
Prime Minister Agriculture Modernization Project (PMAMP), initiated the construction of
cold rooms and cold chambers across various regions of the country. These facilities aim to reduce
post-harvest losses, improve market timing and prices for producers, and contribute to the overall
resilience and modernization of Nepal's agriculture sector.

30

25

20
15
10
. I I L s

Koshi Madhes  Bagmati  Gandaki Lumbini  Karnali Sudur
Paschim

wh

Fig 1.1 Cold room/ Cold chamber constructed under PMAMP from FY 2072/73 to FY 2079/80

1.3 Rationale of the Study

A total of 87 cold rooms have been constructed under PMAMP from Fiscal Year 2072/73 to FY
2079/80, spanning all seven provinces. While these investments have been significant, there is a
need to systematically assess:
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o  Their current operational status and geographical distribution,

o Effectiveness in terms of commodity storage and reduction of losses,

o Their contribution to farmer welfare, market access, and sustainability.

e Measure their economic, social, and environmental impacts,

e Identify gaps and challenges in their usage and sustainability, and

¢ Recommend policy and operational improvements for future interventions.
This study is designed to evaluate these aspects and guide future cold chain interventions under
PMAMP and similar projects.

1.4 Objectives of the Study

The main objective of this study is to assess the status and effectiveness of cold rooms and cold

chambers constructed under PMAMP. Specific objectives include:

e To map and verify the cold rooms installed across provinces and agro-ecological zones
(mountain, hill, terai).

o To assess their operational status and utilization by farmers and cooperatives.

e To analyze their impact on crop preservation, value chain enhancement, and market
access.

e To identify technical, managerial, and financial challenges.

e To provide recommendations for improving future cold storage projects and ensuring
sustainability.

1.5 Scope of the Study

The study covers 25 cold rooms selected from a total of 87 installed units across diverse geographical
and ecological zones, with data collected through field engineer visits and Focus Group Discussions
(FGDs) conducted by the PMU team in five districts.

Table 1.1 Selected cold rooms for data collected through field engineer

Total Cold
Cold Rooms
Province Rooms Mountain Hill Terai
Surveyed
Installed
Koshi 18 7 5 2 -
Madhes 9 0 - - -
Bagmati 28 9 = 9 =
Gandaki 21 5 4 - 1
Lumbini 8 2 - 2
Karnali 1 - - -
Sudur Paschim 2 2 - 2 =
Total 87 25 9 13 3

4  Status & Effectiveness of Cold Rooms/Cold Chambers Established Under PMAMP



The assessment combines:
e Direct field visits and FGDs (Focus Group Discussions) conducted by the PMU
Engineering Team.
e Structured questionnaire-based surveys carried out by implementation unit engineers.
The findings are presented in both geographical (province and topography) and commodity-wise
formats to better reflect the practical impacts of the cold room projects.

1.6 Limitations

e The study covers only 25 of the 87 cold rooms due to time and resource limitations.
e Some of the data collected through questionnaires may be subject to self-reporting bias.
e Operational and financial records at several sites were not digitized, affecting data
uniformity.
e Findings from a sample size may not fully capture conditions in all provinces, though
efforts were made to ensure geographical representation.
e Seasonal variation in cold room use could not be fully observed in a single survey period.
Despite these limitations, triangulation through FGDs, engineering assessments, and cross-
checking with local records was done to ensure data validity and representativeness.
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Methodology

3.1 Study Area
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Fig 3.1: Study Districts for survey on the condition and effectiveness of cold chambers/cold rooms established by PMAMP

from field engineers

The study area for this research encompasses three major agro-ecological regions of Nepal: the
Himalayan, Hill, and Terai regions. These regions represent distinct climatic zones—cold,
temperate, and sub-tropical respectively characterized by significant variations in altitude,
temperature, and agricultural practices. Specifically, the Himalayan region includes high-altitude
areas with cold climates, the Hill region covers mid-altitude temperate zones, and the Terai region
consists of lowland sub-tropical plains. This geographic diversity provides a comprehensive setting
to assess the effectiveness and utilization of cold rooms established under the Prime Minister
Agriculture Modernization Project (PMAMP).

3.2 Study Design

This assessment adopted a mixed-method approach combining quantitative surveys, qualitative
field observations, GIS mapping, and engineering verification to evaluate the status and effectiveness
of cold rooms/cold chambers constructed under PMAMP.
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3.3 Sampling Approach

Out of the 87 cold rooms constructed under PMAMP, a purposive sample of 25 sites was selected
to ensure balanced representation. The sampling considered geographical diversity across
provinces and ecological zones; Mountain, Hill, and Terai, as well as a variety of stored commodities
such as vegetables, fruits, dairy, and seeds. It also included different operational models, including
those managed by community groups, cooperatives, and private entities.

The 25 selected sites were assessed by PIU engineers through a structured questionnaire survey,
while the PMU team conducted 5 Focus Group Discussions (FGDs) and field monitoring in key
districts, including major cold rooms and storage facilities in Nuwakot and Banke. These activities
provided firsthand insights into functionality and effectiveness.

3.4 Data Sources and Collecting Tools

Primary data for this study were collected through field surveys, interviews, and Focus Group
Discussions (FGDs). Field surveys were conducted at 25 selected cold room sites across the
Mountain, Hill, and Terai regions to assess their operational status, infrastructure, and usage.
FGDs were organized with farmers, user groups, cooperatives, and cold room operators to gather
qualitative insights on accessibility, effectiveness, and community involvement. Key Informant
Interviews (KIIs) were also held with local technicians, project engineers, and PMAMP staft to
understand technical and management aspects.

Secondary data were obtained from official project records, including an inventory of 86 cold
rooms constructed under PMAMP, project guidelines, engineering designs, progress reports, and
monitoring documents. Additionally, GIS-based geospatial data were used to map the locations of
surveyed cold rooms and analyze their proximity to production areas and markets. Various data
collection tools such as structured questionnaires, engineering inspection checklists, and FGD
guides were employed to capture both quantitative and qualitative information on the cold rooms’

condition, performance, and community impact.

3.5 Data Analysis

Quantitative data collected from structured questionnaires were compiled and analyzed using
Microsoft Excel and basic statistical tools to assess the utilization rates, operational status, and
regional variations among the 25 surveyed cold rooms. Metrics such as storage occupancy,
frequency of use, seasonal trends, and commodity types were compared across ecological zones
(Mountain, Hill, Terai) and provinces. The analysis also included evaluation of the cold rooms’
physical condition, availability of backup power systems, and maintenance practices. These

18  Status & Effectiveness of Cold Rooms/Cold Chambers Established Under PMAMP



insights were used to measure the effectiveness of cold rooms in preserving perishable agricultural
products and supporting post-harvest management. Furthermore, the findings contributed to
evaluating the cold rooms' alignment with PMAMP's goal of enhancing agricultural productivity
through improved storage infrastructure, particularly in relation to reducing post-harvest losses
and maintaining commodity quality.

Qualitative data obtained from Focus Group Discussions (FGDs) and Key Informant Interviews
(KIIs) were analyzed thematically to capture user perspectives, local knowledge, and social
dynamics related to cold room use. This analysis focused on identifying success stories, key
challenges in management and access, the extent of community participation, gender roles in
operation and decision-making, and perceived economic benefits. These narratives offered a
deeper understanding of the social dimensions of cold room effectiveness, including inclusivity,
affordability, and sustainability of the interventions. Additionally, GIS analysis was used to assess
spatial patterns and coverage gaps, helping visualize the accessibility of cold storage infrastructure
in relation to major production belts and underserved regions. The integration of qualitative,
quantitative, and spatial data enabled triangulation of findings and ensured a comprehensive
analysis aligned with the study’s objectives.

3.6 Validation and Triangulation

To ensure the reliability and accuracy of findings, data were validated through a triangulation
approach that integrated multiple sources and methods. Field survey results were cross-verified
with official records obtained from the respective Project Implementation Units (PIUs) to confirm
the status and specifications of each cold room. Observations made by the engineering inspection
team were compared against usage data and feedback provided by cold room operators, helping to
identify any discrepancies in performance reporting. Additionally, insights gathered through
Focus Group Discussions (FGDs) and Key Informant Interviews (KIIs) were used to corroborate
and contextualize quantitative data, providing a richer understanding of user experience,
challenges, and impact. This multi-layered validation process enhanced the credibility of the
findings while minimizing potential bias.
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Results and Discussion

4.1 Technical Report of Cold Rooms/Cold Chambers from Field Engineer

4.1.1 PMAMP PIU, Okhaldhunga

1.

20

Cold Room Owner: Pemba Sherpa

The cold chamber located in Solududhkunda-2, Solukhumbu has a capacity of 6 tons with
one chamber and is used exclusively for storing kiwi. It operates at a temperature of 2-3°C,
24 hours a day, utilizing 3.5 kWh of grid electricity. The facility is fully utilized (100%) from
Kartik to Chaitra, with a monthly operating cost of Rs. 1,600 (entirely for energy). Although
the setup cost was Rs. 7 lakhs (excluding a shed), it received a subsidy of Rs. 4.5 lakhs from
PMAMP. The chamber generates around Rs. 11,000 per month in revenue, but the profit
margin has not been estimated. Monitoring is limited to temperature only, with no alarm
system in place. Reported issues include early ripening, reduced weight of stored produce,
and inadequate response from the manufacturer. Spoilage is around 3-5%, with no specific
measures for loss reduction. Despite these challenges, feedback indicates that the service is
good, though the booth size is considered too small.

Cold Room Owner: Jyangbu Sherpa

The cold chamber located in Solududhkunda-7, Solukhumbu has a storage capacity of 4 tons
and is used for storing kiwi, though it operates at only 50% utilization. It maintains a
temperature of 5°C and consumes 3.8 kWh of electricity. The setup cost was Rs. 5 lakhs, with
no shed and no subsidy received. It operates mainly during Baisakh and from Mangsir to
Chaitra, generating revenue of Rs. 100-120 per kg per season. The only reported issue is
weight loss, with spoilage ranging from 2-3%. Despite the limited capacity, user feedback is
highly positive, citing excellent service, though the chamber is considered too small for the
volume of produce. There are no existing training or waste management practices, and users
have expressed the need for training, maintenance guidance, and facility upgrades to enhance
performance.

Cold Room Owner: Pema Sherpa

The cold chamber in Solududhkunda-9, Solukhumbu has a storage capacity ranging from 5
to 7 tons but operates at just 30% utilization. It maintains a temperature of 2-3°C and uses 4.2
kWh of energy daily. The total setup cost was Rs. 7.75 lakhs, with a subsidy of Rs. 1.75 lakhs
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provided by PMAMP. Monthly operational and maintenance costs are Rs. 1,000 and Rs.
5,000 respectively, with an average monthly revenue of Rs. 10,000. Despite receiving good
service overall, users have reported poor manufacturer response and issues like fruit rotting,
swelling, and softening. Spoilage is estimated at 1-2%. The facility lacks waste management
practices, staff training, and an upgrade plan. There is a strong need for operational guidance
and capacity-building support for staff to improve functionality.

4. Cold Room Owner: Sonam Lama

The cold chamber in Solududhkunda-4, Solukhumbu has a 3-ton capacity with one chamber
and is fully utilized. Operating at 2°C and consuming 3.8 kWh of energy daily, it was
established at a cost of Rs. 5.5 lakhs without a shed, with Rs. 3 lakhs subsidized by PMAMP.
Monthly operational costs range from Rs. 2,200 to Rs. 2,300, and the facility generates
seasonal revenue of Rs. 80-100 per kg, with an estimated profit of Rs. 30,000. Despite its full
usage, challenges include periodic AC shutdowns, early ripening of stored produce, and a
very small chamber size. Spoilage is reported at 2-3%, and fungal cleaning is done as a
preventive measure. The users have expressed a need for PUF panel installation and reported
a lack of training and technical guidance.

5. Cold Room Owner: Keshav Rai

Located in Thulung Dudhkoshi-8, Solukhumbu, this cold chamber has a capacity of 5-7 tons
and is fully utilized. It operates at a temperature range of 6-8°C, consuming 4.5 kWh of
energy daily, and was established at a cost of Rs. 8 lakhs, with Rs. 3 lakhs subsidized by
PMAMP. Monthly operational and energy costs are each under Rs. 3,000. Seasonal revenue
ranges from Rs. 50 to Rs. 100 per kg. The facility faces technical issues such as bruising of
produce and power outages, leading to an estimated spoilage of around 10%. Loss reduction
practices include sorting, cleanliness, and effective marketing. Users have provided excellent
feedback but emphasized the need for training, improved quality assurance, increased storage
capacity, local repair services, and better transportation facilities.

Table 4.1 Combined Summary of Technical Report from Solukhumbu District

Aspect Observations
Common Products Stored  Primarily Kiwi (also Orange and other fruits)
Typical Storage Capacity 3-7 tons
Utilization Range 30% - 100%
Temperature Range 2°C-8°C
Spoilage Rate 1% - 10%
Subsidy Access 4 out of 5 respondents received government subsidies
Common Issues Early ripening, poor response from manufacturers, technical
faults
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Aspect Observations

Training Availability Largely lacking; most users demand training and guidance

Waste Management Poorly implemented except composting from spoiled fruit in a
few cases

Upgrades Needed Larger capacity, PUF panels, proper maintenance & operation
training

Future Demand Very high current and projected demand

User Feedback Mostly good to excellent service experience, but high need for
system upgrades

8§ ﬁxi'l‘

Fig 4.1 Highlights of survey at Okhaldhunga district

4.1.2 PMAMP, PIU, Aacham

1. Cold Room Owner : il @RIST $U% HHE (Deepak Raj Joshi)
Located in Jayaprithvi Municipality-07, Subeda, Bajhang, Sudurpaschim, the 5 MT capacity
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cold room constructed in FY 2080/81 and owned by a local farmers' group is primarily used
for storing seed potatoes along with other fruits and vegetables for 3-4 months ata maintained
temperature of 4°C. Despite being connected to the grid, the cold room operates only 4-5
hours daily due to frequent electricity fluctuations and lacks a generator, making energy
inconsistency a major issue. Built at an approximate cost of NPR 10.9 lakh, with annual
operational expenses of around NPR 85,000, it is used informally by group members without
any rental fees, and thus lacks a formal business model, operating at about 60-70% capacity.
Seasonal operation during Jestha to Bhadra and Mangsir to Magh yields sales prices of Rs.
4200+ per quintal, though post-storage quality sometimes declines due to shrinkage and
sprouting. Without formal training or local technician support, maintenance relies on
occasional services from Kathmandu and regular internal cleaning, but spoilage still ranges
from 5-15%. Despite high demand, challenges like unreliable electricity, lack of skilled
manpower, and inadequate training highlight the need for a generator and capacity-building
efforts.

Fig 4.2 Cold room constrcted by Deepak Raj Joshi at Jayaprithvi Municipality-07, Subeda, Bajhang

Cold Room Owner : i FaTd wa%Hd F9% 08 (Rangi Bohara)

The cold room located in Surma Rural Municipality-01, Bajhang, Sudurpaschim, with a 5
MT capacity and single chamber, was constructed in FY 2080/81 for storing seed potatoes
and apples for 4-5 months at 4°C. Operated 8 hours daily using only grid electricity without
a backup generator, the facility costing approximately NPR 21.22 lakh is group-owned and
sees around 80% utilization, mainly during Jestha—Shrawan and Mangsir-Magh. Although it
helps maintain post-storage quality close to fresh harvests, challenges include frequent
electricity issues, limited farmer awareness, no prior maintenance beyond basic cleaning, and
only basic training provided. Storage rent varies from Rs. 2200-4000 depending on the
season, while sales prices range from Rs. 1800-4000. Revenue is estimated between NPR
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maximize its potential.

20,000-30,000, with a spoilage rate of 5-10%. There is a high demand for storage beyond 5
MT, highlighting the need for a generator, advanced training, and awareness programs to

24

Fig 4.3 Cold room constrcted by Rangi Bohara at Surma Rural Municipality-01, Bajhang

Table 4.2 Combined Summary of Technical Report from Bajhang District

Aspect

Observations

Common Products Stored

Seed potatoes (primary), apples, and other vegetables

Typical Storage Capacity

5 metric tons per cold room

Utilization Range

Khagada: 60-70%; Siddhartha: ~80%

Operating Hours

Khagada: 4-5 hours/day; Siddhartha: 8 hours/day

Storage Duration

3-5 months

Temperature Range

4°C

Spoilage Rate

Khagada: 5-15%; Siddhartha: 5-10%

Revenue Model

Khagada: Informal, no rent charged; Siddhartha: Seasonal rent
(Rs. 2200-4000), NPR 20,000-30,000 revenue

Power Supply

Grid electricity only, no generator backup; frequent power
fluctuations

Maintenance & Training

No formal maintenance or user training at either site

Waste Management

Not specified (likely minimal or informal)

Common Issues

Power fluctuations, lack of skilled manpower, low farmer
awareness, maintenance gaps

Upgrades Needed

Generator backup, capacity-building/training programs, storage
expansion

Future Demand

High and growing demand for cold storage in the area

User Feedback

Siddhartha: Better post-storage quality, modest revenue, but
operational challenges remain; Khagada: Higher spoilage,
informal use, more support needed
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4.1.3 PMAMP, PIU, Illam

1.

Cold Room Owner : Ganga Bahadur Bista

Ganga Bahadur Bist’s cold room in Sakhejung, Ilam, Koshi Province, has a 6-ton capacity and
two chambers, mainly storing kiwi and potatoes for up to 5 months at 0-4°C. The facility
runs 24 hours a day, year-round, with about 67% utilization and uses both grid and generator
power. Built at a total cost of NPR 6.67 lakh (with PMAMP subsidy), it generates NPR 25,000
monthly revenue and maintains excellent quality with a spoilage rate of just 0.05%. The main
challenges faced are quick ripening of produce and electricity problems.

There are no formal training programs for staff, but regular electricity helps reduce losses,
and waste is managed through manure composting. Demand for cold storage is at its peak
and expected to remain high for the next five years. The owner plans to expand and upgrade
the facility, including adopting new technologies. While user feedback is good and profit
margins are healthy, the owner emphasizes the need for more research, high-tech solutions,
and better training to maximize cold storage effectiveness in Nepal.

Cold Room Owner : Rudraprasad Katiwada

Rudraprasad Katiwada operates a 6-ton cold room in Ilam, Koshi Province, primarily used
for storing kiwi for up to one month at 4°C. The facility, built five years ago with a total setup
cost of NPR 7 lakh (including NPR 2 lakh user investment and PMAMP subsidy), runs on
grid electricity and maintains temperature and humidity monitoring, though it lacks alarm
systems. The cold room operates 24 hours a day during the storage season (mainly Poush),
with annual maintenance and about 14 kWh daily energy use.

Utilization is currently low (10%), and no revenue or profit is generated, as the facility is not
rented out. Major challenges include quick ripening of kiwis and electricity issues. No formal
training is provided to staff, and waste is managed through composting. Spoilage rates are
very low (0.1%) due to high-quality materials and regular electricity. Demand for cold storage
is at its peak and expected to remain high, with Indian farmers as key competitors. Plans are
in place for facility upgrades and adoption of new technologies, but the owner emphasizes
the need for training facilities and further research to improve effectiveness.

Table 4.3 Combined Summary of Technical Report from Illam District

Aspect Observations
Common Products Stored  Kiwi and potatoes

Typical Storage Capacity 6 metric tons each (both facilities)
Utilization Range Ganga Bahadur Bista: ~67%; Rudraprasad Katiwada: ~10%
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Aspect

Observations

Operating Hours

Both operate 24 hours daily during storage season; Ganga
Bahadur year-round, Rudraprasad seasonal (Poush)

Storage Duration

Ganga Bahadur Bista: up to 5 months; Rudraprasad
Katiwada: up to 1 month

Temperature Range

Maintained between 0-4°C

Spoilage Rate Very low spoilage: 0.05% (Ganga Bahadur), 0.1%
(Rudraprasad)

Revenue Model Ganga Bahadur Bista: NPR 25,000 monthly revenue;
Rudraprasad Katiwada: no revenue (not rented)

Power Supply Ganga Bahadur: grid electricity with generator backup;

Rudraprasad: grid electricity only

Maintenance & Training

Annual maintenance for both; no formal training programs

Waste Management

Waste managed through composting

Common Issues

Quick ripening of produce and electricity supply problems

Upgrades Needed

Facility upgrades, new technologies, improved training,
and research

Future Demand

High current demand, expected to remain high

User Feedback

Positive feedback, good profits, highlights need for research
and technical solutions

Fig 4.4 Highlights of survey at Illam district

4.1.4 PMAMP, PIU, Ramechhap

1.

26

Cold Room Owner : Dhan Bahadur Tamang

Dhan Bahadur Tamang operates a 5-ton citrus cold storage facility in Ramechhap, Bagmati,

running 24 hours a day during a four-month season. The facility maintains 5-8°C and uses

about 250 units of electricity daily, with a generator for backup during loadshedding. Initial

setup cost was NPR 1,020,000, with government subsidies and a user investment of NPR
270,000. Monthly revenue during the season is NPR 108,000, with a 20% profit margin.
Spoilage rates are 5-10%, mainly due to water loss and occasional fungus, which is managed
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with pesticides. Demand is currently at maximum and expected to double in five years, with
no local competitors. Key challenges include a lack of skilled technicians and no staff training,
highlighting the need for regular maintenance and training programs. Overall, user feedback
is positive, and upgrades with new technologies are planned.

Cold Room Owner : Padam Bahadur Lama

Padam Bahadur Lama’s cold storage facility in Ramechhap, Bagmati, has a 5-ton capacity and
stores sweet oranges for up to three months at 5°C, with both temperature and humidity
monitoring. Operating year-round, it uses grid electricity, consuming 22 units daily, with
monthly energy and maintenance costs of NPR 7,500 and NPR 10,000, respectively. The
initial setup cost was 14 lakhs NPR, with government subsidies and a personal investment of
4 lakhs NPR. Monthly revenue averages NPR 105,000, yielding a 20% profit margin. Spoilage
is minimal (0.04%) due to careful harvesting and handling. The main challenges are
loadshedding, transportation costs, and limited market demand. There are no local
competitors, and demand is expected to double in five years. While staff training is lacking,
upgrades and new technologies are planned. Suggestions include providing training,
improving transportation, and offering electricity discounts to enhance effectiveness.

Cold Room Owner : Hari Bahadur Tamang

Hari Bahadur Tamang operates a 6-ton sweet orange cold storage facility in Ramechhap,
Bagmati, running for 10 months a year (excluding Baishakh and Jestha) at 6-9°C with both
temperature and humidity monitoring. The facility uses grid electricity, consuming 13 units
daily (15 at peak), and rarely requires maintenance. Initial setup cost was NPR 1.2 million,
with the cold room and shed costing NPR 750,000 and NPR 100,000, respectively. Monthly
operating, maintenance, and energy costs are NPR 6,000, 2,000, and 4,000, while monthly
revenue reaches NPR 133,000, with a 40% profit margin. Spoilage is very low at 0.08%, and
quality remains similar before and after storage. The main challenge is loadshedding,
addressed by backup provision. Waste is composted, and user feedback is positive. Demand
is high and expected to double in five years, with plans for upgrades and new technologies.
Regular inspections and staff training are recommended for further improvement.

Cold Room Owner : Rajesh Basnet

Rajesh Basnet manages a 12-ton cold storage facility in Boch, Dolakha, Bagmati, operating
two chambers for storing fruits (mainly kiwi) and vegetables. The facility runs year-round,
maintaining a temperature of 1-5°C with humidity monitoring, but lacks alarm systems for
deviations. It operates 24 hours daily, with grid electricity as the primary energy source,
though exact energy consumption figures are not available. The initial setup cost was NPR 1.8
million, including NPR 1.5 million for the cold room and NPR 200,000 for the shed, with
government subsidies and a user investment of NPR 900,000. Monthly revenue is NPR
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600,000, but profit margins are currently zero due to high operating and maintenance costs.
Spoilage rates are low at 0.5%, with only minor changes in product quality after storage. The
main challenge is a lack of regular maintenance. Staff training is provided by PMAMP PMU
Khumaltar, and upgrades with new technologies are planned.

Table 4.4 Combined Summary of Technical Report from Ramechhap District

Aspect

Observation

Common Products Stored

Citrus fruits (oranges), kiwi, and vegetables

Typical Storage Capacity

5 to 12 tons, often with multiple chambers

Utilization Range

Year-round or seasonal operation (4-10 months), mostly 24
hours/day during active periods

Operating Hours

Mostly 24 hours/day during operation

Storage Duration

Typically 90 days (up to 3 months) depending on product

Temperature Range

Maintained between 1°C and 9°C with temperature and
humidity monitoring

Spoilage Rate

Generally low (0.04% to 10%), improved by better handling
and pest control

Revenue Model

Monthly revenues range NPR 105,000 to 600,000; profit
margins 0% to 40%

Power Supply

Mainly grid electricity with generator backup to handle
loadshedding

Maintenance & Training

Maintenance varies; common lack of skilled technicians and
staff training

Waste Management

Some compost waste; others unspecified

Common Issues

Loadshedding, high transport and operating costs, technician
shortages

Upgrades Needed Plans for IoT, automation, and new technology adoption
Future Demand Currently high or maxed out; expected to double in five years
User Feedback Generally positive across all facilities

Fig 4.5 Highlights of survey at Ramechhap district
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4.1.5 PMAMP, PIU, Kapilbastu

1.

Cold Room Owner : Krishna Mohan Kewat

Krishna Mohan Kewat operates a 5-ton cold storage facility in Buddhabhumi Municipality,
Kapilvastu, Lumbini Province, primarily for his own use. The facility stores a variety of
products including tomato, cabbage, cucumber, watermelon, mango, and yam, with shelf life
maintained at 10°C for leafy vegetables and 4°C for long-term storage. It operates 24 hours a
day for six months annually, with a current utilization rate of 60%. The facility is equipped
with temperature and humidity monitoring systems and alarm systems for deviations.
Average daily energy consumption is 50 kWh, peaking at 150 kWh, and monthly operating
costs are NPR 20,000. The average spoilage rate is 15%, mainly due to multi-commodity
storage issues, which are addressed using racks and crates. Waste is disposed of by dumping.
Staft training has been provided, and the facility has received government subsidies. There
are no plans for expansion, but adoption of new technologies is underway. User feedback is

positive.

Fig 4.6 Highlights of survey at Kapilbastu district

4.1.6 PMAMP, PIU, Sindhuli

1.

Cold Room Owner : Santa Bahadur Sinjali

Santa Bahadur Sinjali operates a 6-ton sweet orange cold storage facility in Golanjor-04,
Tinkanya, Sindhuli. The facility has one chamber, runs year-round with 24-hour operation,
and maintains a temperature of 6°C. Both temperature and humidity are monitored, and
alarm systems are present. The initial setup cost was NPR 730,000, with government subsidies
received. The average monthly operating cost is NPR 15,000, plus NPR 7,000 for maintenance
and NPR 4,500 for energy, generating monthly revenue of NPR 25,000. Spoilage rates are low
at 0.25%, and waste is managed through composting or used as livestock feed. The facility
faces challenges such as irregular electricity, system disconnects, lack of skilled technicians,
and transportation issues. Staff training is provided by PMAMP Sindhuli. Demand for cold
storage is high and expected to grow, with plans for upgrades and adoption of new
technologies. User feedback is positive, but increased subsidies and more training are
recommended.
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Cold Room Owner : Santa Bahadur Sinjali

Lok Bahadur Aale operates a 6-ton cold storage facility in Golanjor-4, Tinkanya, Sindhuli,
primarily storing sweet oranges for up to 90 days at 6°C. The facility has one chamber and
operates 24 hours daily, with both temperature and humidity monitoring, though it lacks an
alarm system for deviations. Annual maintenance is performed, and the average daily energy
consumption is 0.019 kWh, peaking at 0.58 kWh. The initial setup cost was NPR 700,000,
with government subsidies and a user investment of NPR 350,000. Monthly revenue is NPR
40,000, with operating, maintenance, and energy costs totaling about NPR 27,000. Spoilage
rates are very low at 0.05%, thanks to proper temperature and humidity management.
Common challenges include blue mold and irregular electricity supply, addressed through
technical knowledge and treatment. Waste is managed by composting and dumping. User
feedback is excellent, and upgrades, including new technologies, are planned. Continuous
electricity supply and further training are recommended.

Cold Room Owner : Indra Bahadur Purbachhane Magar

Indra Bahadur Purbachhane Magar operates a 6-ton cold storage facility in Golanjor-04,
Tinkanya, Sindhuli, primarily storing sweet oranges and mandarin for 60 days at 5-8°C. The
facility, built in 2080/81, runs 24 hours daily and rarely requires maintenance. It uses
electricity, consuming 0.130 kWh daily (0.19 kWh peak), and monitors both temperature
and humidity, though it lacks an alarm system. The initial setup cost NPR 700,000, with a
cold room cost of NPR 534,602 and a shed cost of NPR 165,398. The owner received
government subsidies and invested NPR 442,000. Average monthly operating costs are NPR
10,000, with maintenance and energy costs at NPR 3,000 each, generating NPR 30,000 in
monthly revenue. Spoilage is very low at 0.01%, and the quality of goods remains good after
storage. Key issues include electricity fluctuations, but staff training is provided by PMAMP,
Sindhuli. Waste is managed by dumping. Upgrades and adoption of new technologies are
planned, and there is a stated need for more training to improve effectiveness. User feedback
is excellent, but there is no current or projected demand.

Cold Room Owner : Hari Babu Gajurel

Hari Babu Gajurel operates a 6-ton cold storage facility in Golanjor-05, Khaniyakharka,
Sindhuli, mainly storing sweet oranges for up to two months at a maintained temperature of
4-7°C. The facility runs 24 hours daily with both temperature and humidity monitoring,
though it lacks an alarm system for deviations. Utilization is currently low at 0.5%, and the
average spoilage rate is just 0.06%, thanks to proper environmental control. The initial setup
cost was NPR 600,000, with government subsidies and a user investment of NPR 300,000.
Monthly revenue is NPR 35,000, with profit margins and operating costs detailed, and waste
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is managed through composting. Common issues include problems with the humidifier and
electricity fluctuations, and the facility rarely requires maintenance. Staff training is provided
by PMAMP Sindhuli. User feedback is excellent, but challenges remain due to a lack of skilled
technicians and high repair costs. Upgrades and adoption of new technologies are planned,
with projected demand expected to rise in the next five years.

Cold Room Owner : Dil Kumari Thapa Magar

Dil Kumari Thapa Magar operates a 6MT cold storage facility in Golanjor-05, Sindhuli,
primarily storing oranges and mandarin oranges with a shelf life of three months. The facility
uses only electricity, maintaining temperatures of 6-8°C, and operates 24 hours daily. Average
monthly maintenance costs are NPR 20,000, with energy costs at NPR 3,100, and monthly
revenues of NPR 30,000. The cold storage faces issues with the humidifier and a lack of skilled
technicians, resulting in higher maintenance costs. Spoilage is minimal (0.6%), and spoiled
produce is repurposed for alcohol production. The facility has received government subsidies
and plans for upgrades and new technologies, but staff training is lacking. Waste is managed
through composting and dumping. Competition exists locally, and while current demand is
low, growth is projected over the next five years. User feedback is positive, but technical
challenges persist.

Table 4.5 Combined Summary of Technical Report from Sindhuli District
Aspect

Observation

Common Products Stored

Oranges, kiwis, apples

Typical Storage Capacity

Mostly 10 tons; one facility at 20 tons

Utilization Range

Moderate to high utilization; specific data limited

Operating Hours

Continuous 24-hour operation year-round

Storage Duration

1-3 months for citrus and kiwis; 5-7 months for apples

Temperature Range

Maintained between 2°C and 8°C depending on product

Spoilage Rate High spoilage (20-25%) for citrus due to early ripening; low
(1-2%) for apples

Revenue Model Monthly revenue ranges NPR 20,000-50,000; profits vary

Power Supply Primarily grid electricity; occasional generator backup

Maintenance & Training

Annual maintenance common; lack of staff training and loss
control measures

Common Issues

Early fruit ripening, transportation challenges, high operating
costs, limited alarms

Upgrades Needed

Planned tech upgrades, better humidifiers, energy efficiency
improvements

Future Demand

Very high demand across all facilities

User Feedback

Generally positive; technical and training gaps remain
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Fig 4.7 Highlights of survey at Sindhuli district

4.1.7 PMAMP, PIU, Chitwan

1.

32

Cold Room Owner : Gupta Bahadur Regmi

Gupta Bahadur Regmi operates a 10MT cold storage facility in Nawalparasi East, Nuwalpur,
primarily storing lemons with a shelf life of three months. The facility has two chambers,
maintains a temperature range of 0-8°C, and operates about four hours daily, consuming
roughly 20 kWh of energy per day. Maintenance is rarely required, and the system monitors
temperature, humidity, and CO2, with alarms for deviations. The setup cost was 11 lakhs,
with an average monthly operating cost of 8,000 and monthly energy costs of 4,000. Over
three months, the facility generates 200,000 in revenue and 85,000 in profit. The main
challenges include electricity fluctuations and limited knowledge about temperature and RH
control. Staff receive PMAMP-provided training, and user feedback is excellent. The spoilage
rate is low (0.03%), and demand for cold storage is rising, with projected growth in the next
five years. Upgrades and new technologies are being considered

Fig 4.8 Survey at Nawalparasi East district
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4.1.8 PMAMP, PIU, Mustang

1.

Cold Room Owner : New Annapurna Krishi Tatha Pasu Multi Agro Farm

New Annapurna Krishi Tatha Pasu Multi Agro Farm operates a 10-ton cold storage facility in
Narchang, Myagdi, Gandaki Province, storing oranges, kiwis, and apples for 1-3 months. The
facility maintains a temperature range of 8°C, 2°C, and 2-3°C, operates 24 hours daily, and
uses grid electricity. Maintenance is performed annually, and temperature monitoring with
alarms is in place. The initial setup cost was 17 lakh, with a shed costing 4 lakh and average
monthly operating and energy costs of 4,000 each. The facility was constructed in 2078 and
received government subsidies. Quality decreases after storage, especially with early ripening
of oranges and kiwis, leading to a 20% spoilage rate in oranges. Improved humidifiers have
been used as a solution, but no loss reduction measures or staff training have been
implemented. User feedback is good, demand is very high, and upgrades and new technologies
are planned, though transportation remains a key challenge

Cold Room Owner : Rakal Enterprises Pvt. Ltd.

Rakal Enterprises Pvt. Ltd. operates a 10-ton cold storage facility in Beni, Myagdi, Gandaki
Province, primarily storing oranges for 1-2 months at 8°C. The facility has two chambers,
runs 24 hours daily on grid electricity, and undergoes annual maintenance. Temperature is
monitored, but there are no alarm systems for deviations. The initial setup cost was 17.5 lakh,
with 13 lakh for the cold room and 4.5 lakh for the shed, and it was constructed in 2080 with
government subsidies. Average monthly operating and energy costs are 5,000 each, while
annual maintenance costs are 7,000. The facility faces a high spoilage rate (20-25%) due to
early ripening of oranges and has not implemented loss reduction measures or staff training.
Transportation from the field to the cold chamber is a significant challenge. Despite these
issues, user feedback is good, demand is very high, and there are plans for upgrades and new
technologies, though further research is recommended.

Cold Room Owner : Highland Agro Farm

Highland Agro Farm in Marfa, Mustang, operates a 10-ton cold storage facility with two
chambers, primarily storing apples for 5-6 months at 2-3°C. The facility runs 24 hours daily
on grid electricity, with annual maintenance and temperature monitoring but lacks alarm
systems for deviations. The initial setup cost was 17 lakh, plus 4 lakh for the shed, and average
monthly operating, maintenance, and energy costs are each 3,000. Built in 2079 with
government subsidies and 4.5 lakh user investment, the facility generates 20,000 monthly
revenue. The main challenge is weight loss of apples and a slight decrease in taste and weight
after storage, with spoilage rates of 1-2%. Good humidifiers are used, but no specific loss
reduction measures or staft training programs have been implemented. User feedback is
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excellent, demand is very high, and upgrades and adoption of new technologies are planned,
with a need for lower energy costs and improved transportation.

Cold Room Owner : Dhamang Krishak Samuha

Dhamang Krishak Samuha operates a 20-ton cold storage facility in Gharapjhong-02, Marfa,
Mustang, mainly storing apples for 6-7 months at 2-3°C. The facility has two chambers, runs
24 hours daily on grid and generator power, and is monitored for temperature and humidity,
with alarms for deviations. Annual maintenance is required, but high operating costs and
timely machine maintenance are significant challenges. The setup cost was 30 lakh (18 lakh
for the cold room, 12 lakh for the shed), with monthly operating, maintenance, and energy
costs totaling 21,000. Built in 2078 with government subsidies and 12 lakh user investment,
it generates 50,000 monthly revenue and 20,000 profit. Spoilage rates are low (1-2%), though
apples experience slight taste and weight loss. New humidifier technology is used, but no
specific loss reduction measures or staff training exist. User feedback is excellent, demand is
very high, and upgrades and new technologies are planned, though skilled manpower and
transportation remain concerns.

Table 4.6 Combined Summary of Technical Report from Mustang District

Aspect Observation

Common Products Stored Oranges, kiwis, apples

Typical Storage Capacity 10 tons (except Dhamang Krishak Samuha with 20 tons)

Utilization Range Not explicitly stated; implied moderate to high utilization

Operating Hours 24 hours daily, year-round operation

Storage Duration 1-3 months for oranges and kiwis; 5-7 months for apples

Temperature Range 2°C to 8°C depending on product and facility

Spoilage Rate High spoilage for oranges (20-25%) due to early ripening; low
spoilage for apples (1-2%)

Monthly revenue ranges from NPR 20,000 to NPR 50,000;
profits reported at Dhamang Krishak Samuha (NPR 20,000/

month)

Revenue Model

Power Supply

Grid electricity common; one facility uses grid plus generator

Maintenance & Training

Annual maintenance common; lack of staff training and loss
reduction measures in all facilities

Common Issues

Early ripening causing spoilage, transportation challenges,
high operating costs, lack of alarm systems in some

Upgrades Needed

All plan upgrades and adoption of new technologies, including
humidifiers and energy efficiency

Future Demand

Very high demand across all facilities

User Feedback

Generally good to excellent
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Fig 4.9 Highlights of survey at Mustang district

4.1.9 PMAMP, PIU, Rupandehi

1.

Cold Room Owner : Shree Jaldevi Matsya Utpaadan Sahakari Sanstha Limited

Shree Jaldevi Matsya Utpaadan Sahakari Sanstha Limited operates a fish cold storage facility
in Siyar-5, Bangsari, Rupandehi, Lumbini Province, with a total capacity of 10MT plus a 500
kg/batch blast frozen unit. The facility has three chambers and maintains temperatures of
-32°C (blast chamber) and 10-20°C (storage chamber), with an 8-hour daily operation and
quarterly maintenance. Energy consumption averages 18.6 kWh daily, peaking at 20 kWh,
using both grid and generator power. Alarm systems monitor temperature deviations. Despite
a low utilization rate (0.1%) and no current revenue, the spoilage rate is minimal (0.1%) due
to strict grading and processing. The main challenges include lack of technical personnel,
limited market size, and low public awareness. Waste is managed by dumping or feeding pigs.
The facility received government subsidies, and user feedback is positive. Demand is currently
low but expected to rise, with future improvements suggested, such as mechanized processing
and fish dryers.
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Fig 4.10 Highlights of survey at Rupandehi district

4.2 Products Stored in Cold Rooms

36

The most commonly stored items are fruits, particularly citrus varieties such as sweet orange
and mandarin, which appear most frequently across facilities. Apples and kiwis are also
popular, with several cold rooms dedicated specifically to their storage. In addition to fruits,
some facilities store vegetables including tomato, cabbage, cucumber, watermelon, mango,
yam, and potatoes highlighting the role of cold storage in preserving both fruit and vegetable
crops.

Other notable products include lemon and fish, indicating that some cold rooms are used for
non-plant-based perishables. A few facilities also mention storing seeds and vegetable
seedlings, reflecting the use of cold storage for agricultural inputs as well as harvested
produceOverall, citrus fruits (sweet orange, mandarin), apples, and kiwis dominate cold
storage usage, followed by a variety of vegetables and occasional storage of fish and seeds.
This diversity underscores the importance of cold storage in supporting both horticultural
and agricultural value chains.

(_)[Il(‘;"l;l'lllls: Fish: 3‘%’
Seeds/Seedlings: .
7%

Citrus Fruits:
35“ (1]

Vegetables:
19%

Fig 4.11 Products Store in Cold Rooms
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4.3 Current Utilization Rate

The survey of cold room utilization rates reveals a diverse range of usage levels, from
completely unused (0%) to fully utilized (100%). Notably, a significant number of cold rooms
seven in total are operating at full capacity, demonstrating strong demand and effective use.
Additionally, several cold rooms show high utilization rates between 80% and 85%, while
others maintain moderate usage levels ranging from 50% to 70%. However, some cold rooms
are underutilized, with rates as low as 10% and 30%, and a few are not in use at all. One cold
room remains non-functional due to the absence of an adopted business model, highlighting
a critical operational challenge. Overall, while the majority of cold rooms are efficiently
utilized, the variation in usage suggests opportunities for improving management practices
and business strategies to enhance the performance of underutilized or inactive facilities.
Addressing these gaps could optimize capacity and increase overall efficiency in cold storage

operations.
10
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0
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Fig 4.12 Utilization rate of Cold Room
4.4 Temperature Ranges and Operational Hours

The analysis of temperature ranges and average operational hours in various cold storage
facilities reveals a predominant trend of maintaining temperatures between 2°C to 8°C, with
most units operating continuously for 24 hours. Facilities storing green leafy vegetables and
long-term storage items reported specific temperature settings of 10°C and 4°C, respectively,
during peak seasons. A few facilities experienced operational constraints, such as reduced
hours (4-8 hours) due to electricity fluctuations or product load. Blast chambers were
maintained at-32°C for rapid cooling, while storage chambers operated at higher temperatures
(10°C and 20°C) for limited hours. Some units were not in operation during the survey
period. Overall, the data highlights the critical importance of consistent temperature
maintenance for optimal storage, with operational hours largely dictated by product
requirements and infrastructure reliability. Seasonal variations and electricity supply issues
were notable factors affecting operational consistency in certain facilities.
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Cold Room Maintenance Frequency

Rarely,
33.30%

3.70% Quarterly,
11.10%

Fig 4.13 Cold Room Maintenance Frequency

The maintenance frequency of cold rooms shows that over half (51.9%) of the facilities
undergo maintenance annually, indicating a common practice of yearly upkeep. About one-
third (33.3%) reported maintenance is required rarely, suggesting durable equipment or
infrequent use. Quarterly maintenance is needed in 11.1% of cases, reflecting facilities with
higher operational demands or older systems. Only a small fraction (3.7%) require monthly
maintenance, likely due to intensive usage or specific operational needs. Overall, the data
highlights that annual maintenance is the norm, with occasional variations depending on
equipment condition and usage intensity, emphasizing the importance of regular servicing to
ensure cold room efficiency and reliability.

Energy Consumption and Primary Energy Sources

The study of energy consumption in cold storage facilities reveals a wide range of average
daily and peak energy usage, reflecting diverse operational scales and equipment efficiency.
Most facilities primarily rely on grid electricity as their main energy source, with some
supplementing it with generators. Average daily energy consumption varies significantly,
from aslow as 0.0012 kWh to over 500 kWh, while peak consumption also shows considerable
variation, sometimes exceeding average values by a large margin. Several facilities reported
very low energy use, indicating small-scale operations or efficient systems, whereas others
recorded extremely high consumption, likely due to larger capacity or older, less efficient
equipment. A few units were not in operation or lacked access to three-phase power supply.
The data underscores the importance of energy management and potential for optimization
in cold storage operations, highlighting opportunities to reduce costs and environmental
impact through improved energy efficiency and alternative energy sources.

Monitoring and Alarm Systems

The assessment of monitoring systems in cold storage facilities shows that temperature
monitoring is the most common system installed, often accompanied by humidity sensors.
However, many facilities lack comprehensive monitoring, with some having no separate or
additional systems beyond initial installation. Alarm systems for deviations are generally
absent, with only a few facilities equipped with alarms to alert for irregularities in temperature,
humidity, or CO2 concentration. Overall, while temperature and humidity monitoring are
somewhat prevalent, the presence of alarm systems remains limited, indicating a potential
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risk for unnoticed deviations that could affect product quality. Enhancing alarm integration
alongside monitoring systems would improve operational reliability and product safety.

Modes of Storage and Delivery Transportation

The data on storage and delivery methods in cold chain operations reveals a mix of human
labor and various vehicle types. For storage handling, human agency and manual labor
dominate, with some use of cool booths and light trucks. Delivery methods primarily rely on
trucks, including refrigerated trucks, boleros, jeeps, pickups, and tractors, reflecting diverse
transport needs based on product type and distance. Smaller vehicles like mini trucks,
personal vehicles, and public buses are occasionally used, especially for local deliveries. The
combination of human effort and mechanized transport highlights the flexible, often
resource-constrained nature of cold chain logistics, emphasizing the importance of
appropriate vehicle selection to maintain product quality during transit and storage.

Summary of Initial Setup, Cold Room, and Shed Costs

The cost analysis of cold storage facilities shows a wide range of initial setup expenses, with
cold room costs generally constituting the largest portion. Initial setup costs vary from
approximately 5 lakhs to over 30 lakhs, reflecting differences in facility size, technology, and
location. Cold room construction costs closely align with initial setup expenses, typically
ranging between 5 lakhs and 18 lakhs. Shed costs, when applicable, are significantly lower,
mostly between 10,000 and 4.5 lakhs, with some facilities reporting no shed costs at all. The
variability in shed costs depends on materials used, such as CGI sheets, and the scale of the
structure. Overall, the data highlights that cold room investment is the major financial
component, while shed costs are relatively minor but necessary for protection and operational
efficiency. This cost breakdown aids stakeholders in budgeting and planning cold storage
infrastructure development.

4.10 Operating Months, Costs, Revenue, and Profit Margins

The data on cold storage operations reveals diverse operating months, cost structures, and
profitability across facilities. Operating periods range from 2 months to year-round, often
aligned with seasonal crop cycles. Average monthly operating costs vary widely, from as low
as Rs 1,000 to over Rs 20,000, with maintenance costs frequently unreported or inconsistent.
Energy costs typically range between Rs 1,600 and Rs 7,500 monthly. Monthly revenue
generation fluctuates significantly, from negligible amounts to over Rs 2 lakh, with profit
margins reported between 0% and 60%, depending on operational efficiency and scale. Some
facilities operate primarily for own use with no profit, while others show healthy margins
around 30-50%. Several units have yet to estimate profit margins or document costs fully.
Opverall, the data highlights the variability in cold storage economics, influenced by seasonality,
scale, and management practices, underscoring the need for better cost tracking and financial
planning.

4.11 Quality Issues, Common Problems, and Manufacturer Responses

The evaluation of product quality before and after cold storage reveals several recurring
issues such as weight loss, early ripening, spoilage, and softening of fruits like kiwi, orange,
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and apple. Common problems include temperature fluctuations, electricity load shedding,
irregular maintenance, and equipment malfunctions, particularly with humidifiers and air
conditioning systems. Solutions suggested range from improved post-harvest handling,
consistent temperature and humidity control, backup generators, to technical training and
better maintenance practices. Manufacturer responses vary widely from good and timely
support to poor or no response, with some manufacturers not responding to calls or providing
delayed services. Facilities with proper maintenance and technical knowledge report better
quality retention. Overall, the findings highlight the critical role of stable cold storage
conditions and responsive technical support in preserving product quality and minimizing
losses.

4.12 Key Issues and Challenges Faced by Cold Storage Users

Cold storage users face multiple challenges impacting the efficiency and effectiveness of their
operations. A common issue is inadequate storage capacity, with cold booths and chambers
often too small relative to production volumes, especially during peak harvest seasons.
Frequent electricity fluctuations and load shedding, coupled with the absence of alternative
power sources like generators, disrupt continuous operation. Maintenance difficulties arise
due to poor manufacturer response, lack of skilled technicians, and irregular servicing.
Additional problems include periodic AC failures, gas leaks, and malfunctioning humidifiers.
Transportation logistics and limited market demand further complicate storage utilization.
High operating costs and technical complexity add to user burdens, while low public
awareness and market competition limit profitability. Overall, these challenges highlight the
need for improved infrastructure, reliable power supply, skilled manpower, and better
technical support to enhance cold storage performance and user satisfaction.

4.13 Suggestions for Enhancing Cold Storage Effectiveness and User Support

Users emphasize the urgent need for larger cold chambers instead of small cool booths to
accommodate higher production volumes. Adequate and continuous training on cold room
operation, maintenance, and product handling is critical to improve efficiency and reduce
technical issues. Many suggest better guidance from manufacturers and local authorities,
along with regular monitoring by technicians. Reliable electricity supply and backup
generators are essential to ensure uninterrupted operation. Improving infrastructure through
budget allocation for high-capacity storage, quality assurance by responsible companies, and
availability of local repair dealers is also recommended. Users call for enhanced transportation
facilities to reduce post-harvest losses and better crate or rack systems for handling.
Additionally, research on crop-specific storage, subsidized energy costs, and shifting towards
mechanized processing are suggested to boost cold storage effectiveness and reduce product
wastage. Overall, training, infrastructure, and technical support form the cornerstone for
improving cold storage operations.

4.14 FGD - Ramechhap District, Ramechhap Municipality
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The Focus Group Discussion (FGD) conducted in Sindhuli district, Ramechhap Municipality,
involved key stakeholders including the municipality head, officials, PIU Sindhuli office
team, PMU engineering team, farmers, and entrepreneurs. The discussion highlighted several
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critical issues and recommendations for improving citrus cold storage and overall agricultural
productivity. Participants emphasized the need for long-term expert planning and reliable
electricity supply to enhance cold room utilization, which currently operates only about 120
days annually. Market facilities require improvement, along with better technology
dissemination and affordable, discounted transportation for farmers. The mayor stressed the
importance of infrastructure development aligned with production capacity, irrigation
support, and increased budget allocation. Positive feedback was given for the PIU Ramechhap
team’s efforts, with suggestions to upgrade Junar zone to a Superzone and promote local
farmers. Ward heads raised concerns about insect control, government procurement of
farmers’ produce, and the need for better monitoring and grievance management. Cold chain
management training was identified as essential for sustainable development.
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Fig 4.14 Highlights of FGD and Field Monitoring at Ramechhap District

4.15 FGD- PMAMP Dolakha

In Dolakha, large-scale kiwi farmers, officials from the Dolakha team, and the PMU
engineering team discussed challenges and opportunities related to kiwi production and
storage. Market fluctuations were identified as a significant issue, causing some farmers to
sell their kiwi prematurely, which affects quality and profit. The primary market for kiwi
remains Kathmandu. Despite these challenges, farmers expressed general satisfaction with
the cold room facilities and demonstrated good knowledge of maintenance procedures.
Electricity supply and transportation were noted as minor issues but did not significantly
hinder operations. The discussion emphasized the importance of market stabilization and
continued support for cold storage infrastructure to help farmers maximize the quality and
value of their kiwi produce.
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Fig 4.15 Highlights of FGD and Field Monitoring at Dolakha District

4.16 FGD- PMAMP Rautahat

42

The Focus Group Discussion (FGD) in Garuda Municipality, Rautahat district, included the
mayor, ward chiefs, PMAMP PIU Rautahat, and PMU engineering teams, along with cold
room users primarily engaged in vegetable and banana farming. The mayor highlighted the
need for a large cold storage facility, improved irrigation, and cold storage for meat and fish.
The ward chief emphasized the importance of monitoring and raised concerns about subsidy
duplication. Cold room users noted challenges from the open border with India, which
disrupts Nepal's market and limits cold room utilization. The PMU senior agricultural
engineer advised conducting a feasibility study before building a large-scale cold room.
Following the discussion, the PIU and PMU teams visited existing cold rooms to gain
practical insights from farmers. This FGD showcased a collaborative effort to evaluate the
cold room’s impact and effectiveness, addressing local needs and obstacles to optimize cold
storage use and enhance agricultural market access under the PMAMP initiative
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Fig 4.16 Highlights of FGD and Field Monitoring at Rautahat District

4.17 FGD- PMAMP Sindhuli

The Focus Group Discussion with the PIU Sindhuli team, Golanjar Rural Municipality
agriculture officers, PMU engineering team, and PIU Sindhuli intern highlighted the cold
rooms in Sindhuli, a key Superzone under PMAMP with multiple facilities constructed.
Primarily, these cold rooms store Junar, followed by other products such as potatoes, kiwis,
and apples. The cold rooms operate continuously throughout the year, maintaining
temperatures suitable for different fruits. While utilization is generally moderate to high,
farmers reported challenges including high spoilage rates for certain fruits due to early
ripening, transportation difficulties, and high operating costs. Power supply is mostly from
the grid with occasional generator backup, and annual maintenance is common; however,
there is a lack of adequate staff training and loss control measures. Users expressed generally
positive feedback but noted gaps in technical support and training. Planned upgrades aim to
improve technology, humidification, and energy efficiency. Overall, there is very high demand
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for cold storage facilities in the region, reflecting their critical role in supporting local

agriculture and reducing post-harvest losses.

Fig 4.17 Highlights of FGD and Field Monitoring at Sindhuli District
4.18 FGD- Engineering Team & Entrepreneurs

The Focus Group Discussion (FGD) involved agricultural engineers from PMAMP, cold
room users from various districts of Nepal, and students from the Faculty of Agriculture at
IOE Purwanchal Campus, following a training session conducted by the PMU team. The
training facilitated knowledge exchange among agricultural engineers, officers, students, and
entrepreneurs on Cold Chain Management. It enhanced technical understanding of effective
cold room operation and management, introduced essential components and their uses, and
helped identify and solve common operational challenges. The session also promoted the
establishment of a network among cold room operators to share experiences and best
practices, emphasizing the use of advanced cold chain technologies for improved efficiency.
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Participants suggested several improvements, including developing basic infrastructure such
as pre-cooling chambers, reliable electricity supply, and proper harvesting tools before
storage. They stressed the importance of improved coordination between cold room operators
and technical staff to ensure smooth operations. Additionally, adopting digital monitoring
systems to control temperature and humidity with the latest technology was recommended
to enhance cold room performance and reduce post-harvest losses. Overall, the training
significantly built capacity and fostered collaboration among stakeholders to optimize cold
chain management in Nepal.

Fig 4.18 Highlights of FGD and Field Monitoring
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4.19 Case Study: Economic Viability of Cold Room Storage for Junar in Ramechhap
This case study highlights the economic potential of cold room/cold chamber storage in
enhancing profitability for fruit farmers, using a real-life example from a farmer’ field in the
Junar Zone under the PMAMP-PIU Ramechhap.
Overview
. Location: Junar Superzone, PMAMP-PIU Ramechhap
o Commodity: Junar (Sweet Orange)
o Cold Room Capacity: 5 Metric Tons (Mton)
To assess the benefit of cold storage, a sample storage of 105 crates of Junar (each with a 20 kg

capacity) was conducted, totaling 2.1 Mton (21 quintals) of fruit stored.

Economic Analysis

o Harvest Season (Poush) Price: NPR 55/kg

o Gross Income at Harvest: 2,100 kg x NPR 55 = NPR 115,500

«  Post-Storage Price (Baisakh): NPR 160/kg

o  Effective Sale Quantity (after 10% loss): 1,890 kg

e Gross Income Post-Storage: 1,890 kg x NPR 160 = NPR 302,400

o  Profit from Price Increase: NPR 302,400 - NPR 115,500 = NPR 186,900

o Operational Cost (3 months): NPR 30,000

e Net Profit: NPR 156,900

The findings clearly demonstrate that storing 2.1 Mton of Junar for three months results in a
net profit of NPR 156,900, even after accounting for a 10% storage loss and operational costs.
If the farmer were to utilize the full 5 Mton capacity, the annual income could be substantial
enough to recover the entire initial investment in the first year alone.

This basic economic assessment suggests that cold rooms can serve as a highly effective
strategy to increase farm income through price management and value preservation,
especially when there is a stable market. Thus, the promotion of cold storage infrastructure
can play a significant role in motivating farmers and enhancing post-harvest value retention
in perishable commodities like Junar.
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Conclusion and Recommendation

5.1 Conclusion

The construction of cold rooms under the Prime Minister Agriculture Modernization Project
(PMAMP) has played a significant role in reducing post-harvest losses and improving the
preservation and marketability of perishable agricultural products across diverse agro-ecological
zones in Nepal. The study reveals that cold rooms have contributed to better price realization for
farmers, improved storage duration, and enhanced resilience of local agricultural value chains.
However, several challenges persist, including underutilization in some areas, technical and
operational issues, inadequate staff training, limited waste management practices, and inconsistent
maintenance. The lack of reliable electricity supply, insufficient pre-cooling infrastructure, and
gaps in coordination between operators and technical staff further hinder optimal performance.
Despite these challenges, user feedback is generally positive, and the demand for cold storage
facilities remains high, underscoring their importance for Nepal’s agricultural modernization and
food security.

5.2 Recommendations

1. Provide regular training and capacity-building programs for cold room operators and
technical staft.

2. Invest in essential infrastructure, including pre-cooling chambers, reliable electricity (with
backup options), and modern harvesting tools.

3. Promote digital monitoring systems for real-time control of temperature and humidity.
Strengthen coordination between cold room operators, local governments, and technical
experts for better maintenance and troubleshooting.

5. Encourage community or cooperative management models for sustainable and equitable
facility use.

6. Review and streamline subsidy and policy mechanisms to prevent duplication and ensure
fair access.

7. Conduct feasibility studies before establishing new large-scale cold storage facilities and

prioritize expansion in underserved regions.
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Annex I: List of Cold Rooms Constructed by PMAMP

chamber/ | chamber/ room
Fh AR CE/AERN/STHD T T TS SR IH 7 e e T s,
Okhaldhunga/ Solukhumbu
QT B R WAGIFTE T W Y AHAH A RCYIGYETHER 9 & o
3 W AT NS agSavdd FM GEIPIE T W & HAN WR RTEIREEYYE q & T
o
3 fran ageseda F w5 TAEAE WA 3 T AT {GRYULY 3380 q & e
Y ¥l W wE WAGIFHTE 7 W 3 g Al R5YR0995% q & e
Y BA TEILIT F HH THEAT MW R PERET TR ACEIEI00UR q & e
& TUFTS U ICAET SN WAEIFTE A W Y RS @ RGEIBYGREY q &
© AT F T T T9T Al B AEaEIE T W 9 WEE Teud S RG&RE4RRRY q Y-8 2q
¢ iE a9 H wH TEEAE WA FOEER TE 25¥R99%380 q Y-8
] IR FU FH AIIIHIS T 9 99 Tl Hreht 25¥59%%35 q $-9 e
q0 H & qur qeHEr FHew TISIIBI M U & Yy FAR T§ | RCEITELRQG q Y- o
qq TReTHT B o g9y wA AAIFTS T T e T FAY T | RGER]IURRR% q Y-8 T
R R R AEIFTS T 9T & A @ RGYRTYTER]Y q Y- T
Illam
1 ATl e FHE e ULl g EhI-2, AW S9HER U8 RTYRBREHER 9 c oA R0%0/59
R v R TAH-Y, TAH WEETE AR RTYRORELER q G e 050/
3 S H wH TEH-3, TAW  THUEE @aSl | QSYYEYRYR 9 c o 3018 /50
¥ faw o we TAW- . TN T wEIge | R5¥q¥¥0owo] q c 3015/79
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chamber/ | chamber/ room

Fh. AU GEAERN/STH D T ks IS S I 7 room G | ST (MT) i s

4 EEEYR ST TahI-1, AW SECEAN Y REYRETOE 0 q q0 & R00%/79

s
Morang
HEEd B AT A A RTYRORRYIL ¥ =T
1 THR A G e [t FARA A TR 9 R0zto/cq
Eo-s
e e RGOY3IOGTE 3 a1 AR

Siraha/Saptari

q  gulerEd e A e FATET.-9, THG S qEd | {G5&3%0¥E3R Q

R WHG Afger qy wH HIMEU.-3, g WRar I AR | R500LY Y0’ q

3 ot TR B W FIET.-3, qEG RS el L PICCLIN 3
Dhanusha/Mahottari

1 fE® P qer ggaed w1 %}Tﬂqm’s’ Fa wEar RERUT0R’R 9 ©.¥3 R0to/zq
Sarlahi/Rautahat

1 ®AR FUH T HIERAT -§, HATR R5OGUGOYE3 q q0 =

3 REE F geH g FHAR .M. 3 RGEIIE]UGY q q0 T

3 Wi F e o ST AL Y REYY3RIqUR q qo e°

¥ AU HIF GHE TEET A9~ & AL 1 q0 q
Bagmati Province
Sindhuli

q e AR AN TMeA=SR-Y, AAsH=ar g_;f@ RTYYOTELRE q & 30LR /50
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X chamber/ = chamber/ room
FH AR TR/ ARSI ®! W I TS b T room G | ST (MT) et s
JUEHT AR IUET BT Gehl aedm
R e Ay, FHT T THT RGYYIUEULR g 2 3068 /50
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chamber/ | chamber/ room
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TARE AT a9 F R qEa -}, AR covesIvaNy |
A0 &, Y- e
X[ T e e R A EEEI oo JEE A R5¥E% ¥R 00 !
§ G BEE U fee wfer Ty -6, FEEWR S A WRE | 25y q¥%0RYOR q © o
Mustang
1 AT FIF GHE TRAAS 02, AR fud @emE | qcweg¥ooyo q R0 eF
RS I q0 TF
| oy wE ®E | A5viiRiEks
W ERIEE qo0 ex
: I3 T FH OR, W o e RTYEOYX Q33 )
¥ AUl . I, q0 &F
= FAQT FH qAT 9 Afed TN BH - AEAS UH YEE TS| RGYEYYI0U3 )
AR TIL-0R, q0 TF
R e e A S s oyesozs
& FEATE T HH FRUAS-0R, AT A e REYWLEY 03RO R q0 T
©  TE geael ICAEA H HH I AW, B fEHEE R R5UBEBERT q ¥ e
C @A e W et IAT. 0, FANG NI T REULEYO&E ] 9 Y o
?  HTIW H AT GO AT FH TRAAE-0R, AIHT  AT5d vaRad 45X &0309¥Y R qo &
qo [FREPTT R BT FEHI e q Y T
fer TUHAIS-0R, AT GTF qehrel RCUOEL003Y
Nawalparasi East
q AR A F EH \m@?ﬁ -9, T \afﬁmuﬁﬁ \ R5&3389649 q &
52  Status & Effectiveness of Cold Rooms/Cold Chambers Established Under PMAMP




X chamber/ | chamber/ room
Fh. AU GEAERN/STH D T ks IS S I 7 room G | ST (MT) e s
R IERH Tedl FY wE ferple ~99, YT TH T6E TH 5ULO0YS Y q q0
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Annex II: Survey Questionnaire/Checklist

General Information (ATHT=I ATHhTT)

1. Beneficiary Information (Personal/ Farmer Group/ Co-operatives) TTITE! JATThRTT

(FafxTa/fRaT A /AR
O Name M. oo,
O  Location (Local level, District,Province) T (¥ 7, e,

O

O

O

Cold Room Details shiee &1 fararor
1. Cold-room Size and Capacity (Elﬁ?e'iwilﬁ‘ TR T &THAT)

O

O

O

O

O

O

Shelf life of stored goods YUER TURT TG L PO
Current utilization rate (% )BT STITTET (%): +evvvveeeeeeeeeeeeeeeeeeeeees

Operational Details (T=2ITet forawur)
1. Operational Hours (AT €UCT)

O

How frequently does the cold room require maintenance? - [ ] Monthly - [ ] Quarterly
- [ ] Annually - [ ] Rarely hic€ EHeh! HHA ST U4 99 - [ | AT - [ ] SHIRT - [ ]
aTfes - [ |9
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2. Energy Consumption (31 &Ud)
O  Average daily energy consumption 3k 3TEd st @A (KWh):........ccoeeennnnnn,
O  Peak energy consumption 3TadH St @A (KWh):.....covveiiiiieiiiiiiieeeieee,

O  Primary energy source ﬂ'@?ﬁf’éﬁﬁ (STedt, Tire, B, SHEY) (e.g., grid, solar,

generators): .....

3. Monitoring Systems (T UTTeAY)
O Types of monitoring systems in place STHT TEehT SRULE JUTTeTTehT TehT (STEd, ATshH,

O  Presence of alarm systems for deviations JdTaT JuTTetieht Sufefa (Yes/

4. Transportation (ITATATA)

O  Transportation methods used ST TTRTeRT ATATATdeRT ffe (STEd, hsitee Zha®) (e.g.,
refrigerated trucks):

For Store........c.ccoceevninennn. For Delivery.........

Economic Details (3TTTeier faramo)
1. Cost of Operation (TSTITA &)

O Initial setup costs 3TFH T G-
O  Cold Room%IcE & :

O Shed®S..........cceveenn.
O

Operating Months ST HigAT
B J A S B A K M p M F C

O Average monthly operating costs AT ST HSATAT @e::....vveeeeviceee,

O  Average monthly maintenance costs HTféh 3THed THd
T

O Average monthly energy costs HTfeh 3T sl
T
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Revenue and Profitability (SATTETHT T ATHETIRAT)

Funding and Subsidies (ST @&t 3TIaH)
Constructed Year fFatorad ...

O  Any government subsidies or incentives received (Yes/No) STH U= gﬁwrﬁ SREE]

Usage and Effectiveness (ST T IHTIRTIAT)

1.

Quality and Safety (TTUTEAR T GT&)
O Quality of goods before and after storage W@T(UTT@ fer T ufes AR

Losses and Spoilage Rates (arfar T femmr av)
O  Common Problems T THET .......oovviiininiininnnen.
Solution method TRTE TAIfE: ...,

o O O O
=
)
=
o
g
a
o
o
—
=
3
=
o
=)
w»
1)

Stakeholder Feedback (FRIeRRETATRT Tl {shaT)

1.

56

User Satisfaction (SEWTeRaT Hv_gl;f\g‘)

O  Feedback from users of cold storage services (rate on a scale of 1-5) g NS FaT
SANTShATSTE ST (£ -4 2T Thetd) ..

O  Key issues and challenges faced by users SEITTeRdTE®el WWH&@WT
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2.  Staff Expertise (RHeieRT fergrasTaT)

Environmental Impact (STATIALUNT THTE)
1.  Sustainability Practices (ﬁ"'ﬁ'ﬂ? JAHTEER)

Market and Demand Analysis (WT"I‘I"T%%’Q‘UT )
1. Market Demand (SISTR HT)

2.  Competitive Landscape .(Ifeeasft aRgea)

Future Plans and Innovations (Were It T Fa9a)
1. Expansion Plans (fo&am )

O  Upgrades planned for existing facilities Wﬁgﬁ%@ﬁwww (Yes/
No):...
2. Technological Innovations B UEIBEECHERE))

Additional Comments (2T fCquiias)
1. Other Remarks or Suggestions 37+ WWW
O  Any additional comments or suggestions for improving the effectiveness of cold
chambers and cold rooms? shlc€ AR L shicS &HI wﬁwfwgrwnﬁwaﬁgﬁ I
fewquft o gemaes?
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Annex III: FGD Participants List

1. Ramechhap

*.4. ™ ki FEAT/ ST
EEE RSIEIC) TR yq@ THGT .40
R AT FH TR ahl THGT .90
3 B SEIgT 9 IERRES THGT .0
Y AR gaer 9. THGMT .91
Y S dHE ESIERE] TqA-E
£ e g s 91T, THGT
o T A ERIEICET T.H1.U. THGT
c e s FU gFAMIR 9B, THGT
] YU SRIGY dHE AT, T.HLY. THGT
Q0 WA T 9. THLY, THGT
99 I FEIET AT .91, 9B, THGT
1 @ faew bt RIS R G TR
13 @R FeR aWE YA HiT Ieara wH THGT
¥ 9T FEIE A BRI ACE DN ES THGT
% TS FARIGY HIHT ERIKRRCKDIEED THGT
1& THFAR FHI SAEEANT HU e TG
18 % TEIER AT Tl e WA TG
& IR F@IEE qHES FHIHAT TEL FH THGT
1% &9 SRIgL e oAt A TR FEHTd HIMeTA | THG
R0 W TR AW oft WAl AR qebrd qaeq TG
R W e g A fFae B ges THgM
R 99 FeIR e YO FHY TR mH THT
3 FHR dAWE oA [AT AR TEeH 988 THGE
¥ I SFRIgY dHE FUH AR FU GEH GGed TG
Ry R A off T WM FIF qHE THYT
RE& IH AR ol Tyld FW ey qEa TR
6 A AT TR A qyqafd H FeHd PO | THGT
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%.4. ™ ki FEAT/ ST
e fEe wEER FE F HETHIC B bl gedr  THGM
fa.
3% BT I A qfrared, TRITEsT THT
30 TrEHd dRER A AR FU g 9.5, AT
39 W A F AR 9.5, AT
Sindhuli
. ™ 9 S
9 TLE.9 FEIgE TR AN F sFAER 9.5, Al
3 UM FER IS g FU Afgda THL, Regen
3 I ey FrEaen ERIEICER 7%, et
¥ AT SR wRen B aema 9.1, Ryt
Y W TR FY o yHE TASAIT T00.9T.
& B emEr I ERED TR 79T,
© T FRIEE g ERED AR TMAL-Y, o=
c feus FER g ERED AR -4, TAtEs®
] B FRIER TN EAED MAAR -4, @EATES
Q0 < F@IgT STET EAED MR -, =
19 T F@Ig Tad EXED MASR -, T
1R T THA ERED MR -, T
13 A TR FUFH MR -, T
1Y IS5 @I 9T FIH AR -4, R
Y T FARTEE e ERED MR -, fdaa=an
1& &9 S@IgL A ERED MASR -, s
9 TS TR AR ERED AR -4, GHAEs
9z g T FIEH MASR -¥, Gl
1% T SR R ERED AR -&, AHTAA
R0 e W FIH AR -&, BT
9 HEAT T ferameft T.H1.G., et
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*.4. ™ I ST
IR HATET BIHRA ERIRI .10, Regedt
CERG Ll Tt TH1.T., Regett
¥ |iRAT WESH ERIEN 7617, Reegett
Y G WA JEHIR ERIR .10, Ryl
e R TR sHd % Mok -, faa=n
RO FTF R @G ERED MR -, T
G WET TR FH Bl it .10, Regedt
3% fefera wreft TSI .1.0,, et
30 TR AW 1. 9.0, Rgelt
QW FRIgT el ESIERRE] MR -, T
3R A% FEIET AR EALY MASR -, =

Dolakha

*%.9. ™ R FEAT/ ST
R e e = A 2 B R RS T.30.1., AT
3 AR A FU AR T.29.7., AlTdqC
3 SW oA REElSED facie et %, 3
Y s wA ERIEIEED S wifafee uwTg, qrerr
W T weTER wEHT  FAg THAT A qar B -G, e
& urEw Pl BEiS Y Suw A WmAn-g

) T wd
e THY T ﬁw HY qar aEeg | WA
o  fmmamn dcee B qen qyEer w iy
o  fiferm Semrg F wifafers SN Wiffee UsTg, drer
10 e sore %}r FU A I WA
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4, Sunsari

S.N. Name Designation Address
Senior Agricultural
1 Dr.Jeet B Chand Engineer PMAMP, PMU, Khumaltar
2 | Sameer Shrestha Agricultural Engineer PMAMP, PMU, Khumaltar
3 | Dol Prasad Sharma Agricultural Engineer PMAMBP, PIU, Chitwan
4 Lochan Poudel Agricultural Engineer PMAMP, PIU, Kailali
5  Bigyan Acharya Agricultural Engineer PMAMP, PIU, Ramechhap
6 | Anil Shrestha Agricultural Engineer PMAMP, PIU, Okhaldhunga
7 | Netra Bohara Agricultural Engineer PMAMP, PIU, Achham
8 | Sushant Kumar Mahato Entrepreneur Rautahat
9 | Jitendra Sahani Entrepreneur Rautahat
10 | Manish Thakur Agricultural Engineer PMAMP, PIU, Kapilvastu
11 |Jyoti Rai Agricultural Engineer PMAMP, PIU, Dang
12 Keshab Kumar Rai Entrepreneur Solukhumbu
13 | Umesh Kumar Mahato Agriculture Officer Mithila Municipality, Dhanusha
14 | Sonam Lama Entrepreneur Solukhumbu
15 | Dilip Karki Overseer PMAMP, PIU, Sindhuli
16 | Madhu Neupane Overseer PMAMP, PIU, Nuwakot
17 | Dinesh Gole Agricultural Engineer PMAMP, PIU, Salyan
18 | Yagandra Bahadur Thapa | Entrepreneur Sindhuli
19 | Lok Bahadur Ale Magar  Entrepreneur Sindhuli
20 Rajesh Basnet Entrepreneur Dolakha
21 Hem Bahadur Tamang Entrepreneur Ramechhap
22 Lok Bahadur Shrestha Entrepreneur Ramechhap
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List of Contributers

£

Er Dol Prasad Sharma Er Chhabi Dangi Chhetri
PMAMP-PIU, Chitwan PMAMP-PIU, Rupandehi
NEC No.469 “A” NEC No. 378 ‘A”

Er Bigyan Acharya
PMAMP-PIU,
Ramechhap
NEC No. 443 “A”

Er Anish Shrestha Er Manish Thakur
PMAMP-PIU, PMAMP-PIU, Kapilbastu
Okhaldhunga NEC No. 203 “A”

NEC No.89592 “A”

Er Netra Bohara

Er Nagendra Tharu
PMAMP-PIU, Achham PMAMP-PIU, Illam
NEC No. 468 “A” NEC No. 448 “A”
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Er Sushil Budha
PMAMP-PIU, Mustang
NEC No. 500 “A”

Dilip Karki
PMAMP-PIU, Sindhuli



